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(54) GROWTH PROMOTER FOR ENTERAL USEFUL BACTERIA 

(57)Abstract: 

PURPOSE: To provide a growth promoter containing a water-soluble arabinoxylan as the active 
component and suitable for promoting growth of Lactobacillus bifidus living in the adult 
intestine. 

CONSTITUTION: A water-soluble arabinoxylan, especially a water-soluble arabinoxylan obtained 
from the arabinoxylan-containing part of a gramineous plant is contained as the active 
component. This promoter is selectively taken in by a lactobacillus bifidus or a Lactobacillus and 
a lactobacillus bifidus or a Lactobacillus can be selectively grown. 
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62.7±11.3 b 


74. 5±8. 8 d 




12.2±1.2 d 


18.9±2.7 d 


20.2±1.4 d 




0.8±0.T 


0. 6±0.2* 


o.3±o.r d 




9. 7±2. 0' 


9.6±2.2" 


7. 0+1. 4* 




0.6±0.1 b 


0. 6±0. 2 


0. 4±0. l b 




1.0±0.0 


0. 9±0. 1 


0. 9±0. 1 




70.9±7.r d 


93. 2±12.9 C 


103. 3±9. 4 d 


i) 




*X£££fc) 



2) ®&W 

a : 0. 05. b : 0. 02. c : 0. 01. d : 0. 001 Is^mm btt^fflKftMgk 9 

[0 0 3 7] ffc, I CR^>?^T'[iTE<7)*5t^-r [0038] 



15 



(9) 

mm %2%$ 
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J6 

mm 









mm 




(0%) 


(2. 5%) 


(5%) 








Esherichia coli 


5. 4±0. 7* 


5.0±0.3 


4.6±0.3* 


Streptcoccus 


5. 3±1. 1" 


4. 4±0. 3 d 


0 


Enterococcus 


5.4±0.8 


D. DXU. a 


o. d^u. a 


Staphylococcus 


4. 2±0. 7 


3.5±2.1 


3.4±1.9 


Lactobacillus 


8. 0±0. 7 


8.7+0.5 


8.4±0.6 


Bifidobacterium 


9.1±0.2 ,d 


9. 7±0. 5* 


10. 0±0. 2 d 


Bacteroideceae 


9. 4±0. 4 


9.5±0.3 


9. 4 ±0.2 


An. G( + ) cuccus u 


9. 5±0. 5 


9.5+0.3 


9. 6±0. 3 


»?St&£i»®SUBol/g) 








25.7±1.4 d 


33.1±7.2< 


51.3±8.6 cd 




5.5+1.3' 


1 A 4-0 1 


1U. lltZ- z 




0.7±0.1' d 


o. 4±o. r 


0. 3±0.1 d 


is m 


4.8±1.0 d 


7.3±3.4 


16. 3±5. 2 d 




0.7±0.1" 


0.5+0.2" 


0.4±0.1 d 




0. 7±0. 1 


0. 6±0. 2 


0. 8±0. 2 


£ it 


38. 2±3. 3 d 


49.3±10. 9 C 


78.9±12.5' d 


PH 


7.7±0.2 d 


7.5+0. r 


7.1±0.2' d 


i) mfmr^^m&^vUM^-fY* wry*? 





2) 

a: 0.05. b : 0. 02, c : 0. 01, d : 0. 001 ^J^m b^P^^W.M* 0 



[00 3 91 ^4©^^^, WX?-77^I^ 
fcHi>TI4, #£W-fctt3#£©7k&ttT7 tV 

7y££Wt5^ft2:fcJ;i;»f3£&&bfcJg2»£ 
1 t ft® Ltzm 1 S¥© 7 7 h (Cit^T % TK^ttT 7 tV 

v $ 7. f 33 i * * 7 ^ n n y 75 7.® |i|5 2 S*Ti3ift&n 
*T «fls#4 < , Jg 3 #T?tt*KlC«'> LX^ZZttf 
fc>!&»5.*fc, «4W|S**»e), 7K^ttT7tV^r->7 

[0040] Mid* 5 ICRv^^ 

[004 1] 50 



o~i 4 5t\ mj]i~4fs.mx-MmmLtc&, mm 
# i5oo~7o oo<o^.m\t7y\f/^yyy^^i 

7-fK^7!)!>i« 7V\s*±>TX ( B. adolescent 
is) Joitft^ K/^fy^Anyn ( B. longum) 
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17 18 

[01] H16«l©**tt7 7tfy^v'7>©HPLC* ^t0T'fc5„ 

[01] 



400 
(oT) 200 



J0« 5«10« 10» 150 
I » I * 



10.0 



30.0 



b* no (») 



MffijE*] 

[ftfflB] ¥j*4*l 0£9B 
[*R*iiE 1 ] 

[ffiE^fc] «5E 

[0 0 0 1 1 

mtz>. 

[0 0 0 2] 

TftrtTlf 7 ^.X7g^?LK®£ita£$-a:5 r t £ S ft 

[0 0 0 3] rofcftfc, ftrtlCx*4J.-f St*7^X 
isi-fco-cis"), e<i^if77^ h*y =f», Ast!) 



* y ^t^£^- y tit. tr 7 ^ xxM^Mia 

^roWfflgl^i 9»«Hlft**i5«lt-C4:< , /<7r-n 

-YtT. ( Bacteroides) j§, a^7|)!)A (Eubacte 
rium) 5 7:t7"7 ( Mitsuokella) gu AJ§gi3r<£> 

7 7^1)7. ( Bacteroides fragilis ) i J ?/<^fD'f t 
7 • ~?)\/j}$7* ( Bacteroides vulgatus ) BICioTl) 
t*7^X7lt|<D;prffl«ro^£ 

5. 

[0 0 0 4] /|^7^^4i'Ogi©||4 

ttfflLT#P>H57k^tt^$-fe^D-7 (B) ©ipfc 
#«R«\ k'7^X7S©®rt^Jo(t5iiWlrffiit1-5 

Bg6 3- 1 6 5 3 2 5^«) „ L^L, **^#b* 5 
^©7k^tt-5-fe^a-7 (B) 4r«^Tii9t*fTofc 

*»tt^5-fe/UP-* (B) ©fc*7^X7®^ 

fU!)A (B.breve) ^'fc , 7W K^Tl) frA 

-Yy7r^T-f7 ( B. infantis) -Cfe'5g>lC^LT. 
A©»rtlc43lt5tr7^X7go^l4K'7^ hV<^T 
y?A 7Kl^7-feyr7 ( B. adolescent is) fcitffc' 
7-< K/^f^A ( B. loneuni) X'h<0 . ft 

4-3t^5#, (B) 14, j£A© 

^rt©±fc5t*7^X7gT-fc5-hl2©t'7^ hv<7r 
y?A 7KU7i?yr7 (B. adolescent is) ioitft' 



(11) 
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7W hV^r!) 7ioyn (B. loneum) ©itfjgffrlt: 
WLTJab-f, Sffij&s&gft£AfcttBLTW.e^;:£ 

[0 0 0 5] 

[BWortfcl JbJE©£/J>5>, *»Wtfeli, t'7-fX 

7 ^ X^g©iiSBfc «t 9 1 170^*WI£#5 r £ * I 
8j£LTW££ffoT#fc„ ^©&£, Tk^ttTytV 

£#£©*ftT«LT#;fc7k&tt77 fcV * ->7^ 

f TK^tyr^ (B. adolescent is) 

fc*7w K^7t!) 7-k Wfh, (B. longum ) ©lf^StC 

[0 0 0 6J LfciSot, #MSUl±, *gtt77t7^f 

Hl^^HSfe©77 tV *->7^tSH££7k©££ 
TKfiS 100~145t, J£^)l~4 ^(±T*^fi^a 

[0007] ^mommmnmumMxtt, 
7 * v « }f o -i * &m» <r> r 7 y£ / * > y ySHML * 

7k©#&TI-)&g 1 0 0 ~ 1 4 5 °C, 1 ~ 4 MEET* 

&Jxfc**tt75 if / *f7 vSrftffl-f 5 £«rK«xfc 

->7 >1±iI5i?& 1 5 0 0~7 0 0 0© 7 H 1 i;£;£LT^ 

[0 0 0 8] ±S©*^tt77E'/*->7/ll, 
<tt*. A*. tx, 77, hy*n=. 

; *->=>7%<D%Mn ; ^^7, J>.=¥77 
^O^SP^O^ *fHfflfc©7 ? tr/ ^^7 

£Lfc&lc, Wc77\f/**sy^^m&v>ftft.T 

ioo~i45t, j±jji~4 %s.xMmi\tm 
$mLxm®nim*>pt£ < t twawtaMH-sa** 

***«UB3tfT*8tt©77f /*S/?v***MI© 

T#8S • lslJfc-r-5 r £ ic J: 0 fckft*. 
[0 0 0 9] ^(0K©«[«j«ififfiJpia»*tLrtt, -fe 



ft £i^iA < 5^ Ltv^i\ is*m&£* \mm Wt 5 

fc©#miR$ftTA^i6£ftoT:j8iK rp1R<B«£» 
SloWHTIi, ±KLfc "-tr/U7— lf^/X'Tj" 

* h!J7~t? Y-2 3" fcj-tf V^-fe7— £" , * 
©tttefc "7/fe7- tf" (ir^/w htt§3) , "vto 
tVA" (7^H±S) , "t;U7- tf" (->^Vft 
S) , "/tf'fWA" (/#flt») ft££W-5r£^ 

[ooio] iiK©ttH-c*ftfflLT taffies 
«©&$*, MasFwias^n^, p h, &sb#i?si^© 

[0 0 11] ±E©Xg5rjg5w£(CtoT, 77tV 
^•/7>I:«X,A. (it*, X«^->d-7.^, 
All77tV-7^i, n(4df->a-X©^i; N mil 
77 tV U n^l, m^l) T**^ 
tfct#lC, fi^ft (m + n) ^lOOWT, #ICm + 
niM l~5 0»77tf;^>7^ -fft^*,^*^ 
1 5 0 0~7 0 0 0©77tV :3 rv'7>'lriS^Si)-g-e# 

* (ii$5o%£Lh) , -%.\zmnn*(nw*f;^thm 
ttft, y-Mta^o-r h^77^-, w*ys5«M»e^ 

tt77t*/=>r->7>'lr^ai(E]llXL, ^IxSrfllrtWfflSii 
[0 0 12] *38W-eftfflt4**tt77lf/*5'7>' 

©jr^wftus^fttt, ^jx.tf*aiKA©aiRi-^5^ 

H^3-2 8 24 0 0^-|Cp»iaait$nTV^^\ ^3 
r $ tlT V n 5 77)feT-# ?.ix 2> t © WS^ $ tl 

8tt77tv*->7>-©5*>-t\ #ic±ia©*ifi)cS;icio 

Kn+m^ll~50 ("T ft^*>^4^ i 5 0 0 ~ 
6000) ©®B©77fc*/*->7^2 s g*Ll\. 

[0013] *?g^©fllrt*-fflSiS«ffiii^J^ii, ±e 

©77 SIC J; D L fc 1 «S©7k8tt7 7 t* / ^ •> 7 > 

fc, ##lcJ;i9/>m©ftfc,©««^ ; fi"LTV^T'bJ;t\ 
*«Wtfttffl-f5**tt77lf/*i/5Vtt» RStt© 

[0014] *38we«6ffli-5**tt77fcr/*'>7^ 

14, lf7W hV^rP [7A ( Bifidobacterium ) JS©ftH 



(12) 
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\Z7 4 K^*t!)!7A 7KH?yr-f* (B. adolescen - 
tis) 'gjoit^f^w K^rD^-A ny^A (b. Ion 
gum ) Us Mt^ld^ ^ (lactobacillus)lj£© 

^mmi^fetZtiK Ayrn^T* ( Bacteroides ) R 
$11 [^Jxlf^^rn^r^. 77=?!);*. (B.fraeili 
s) „ /^fD'ff^ fNt^^oy (B. theta 
iotaomicrom) , /^fD'ff^ y'tVjiy'y. (B. vulga 
tus) , ^i'TD'ff^ T 4*9 7 (B.distasomi 
s) , (Mitsuokella ) Slfflg [fltliSy* 

^7 v^T-f 7->yx (M. multiacidus )! , 7 n 7^ 
■J-7?A (Clostridium ) gftg [0i|x.|f ? O * Y V *J 
7 A (C. ramosuro ) % t U X Y }) & 

/<-y])ytfyy> ( C. perfringens ) ] s =l$/<?tV 
?A ( Eubacterium) JSUBg [M^Jii^U /< '^ 7" )) 7 J* 
7in7r7ty^ (E.aerofaciens ) „ a-yAff 
!)?A D ^ — if A (E. limosum) 1 . ^7* hXh Uy° 
h^7*^ ( Peptostreptococcus ) JilS® [^Rlf^X 
F^M//f.3 7 *77fint"i>^ ( P. anaerobiu 
s) „ i>TD3 7 ^x ( Enterocuccus ) Slfflg [#R 
|fiyfn3yi^7i^-!)^ (E. faicalis ) , 
iP?t7 (Esherichia ) Jg$g Milfxv'i D y t 

7 =»y (Lcoli) ] 5©te©BrtiBBfcj;oTtt:»<fc 

(0 0 15] Lfc#oT» *£(S©llrt#tiJ&JtfflM&ii 

[0016] *£H©l»rt^fflg*«teiIlflli, 
<£©!£$ iLTfcffl-fsrtaJ-et s 0 *fg3H© 

HrtWffla*m(Eii^i t'7^ X*S*iJ;tf/*fctt?L 
»l£«:^*»*£fctffct>©«:W8U ^ixlrfc 
a«Jldi^4t5t, t h^ttftwBrtfcisttSi^X 

*8*?u&£©itB£-JHEiii-5 i t &v%m l 

t\, *3BWo»rt*fflBli«ffiit*)i:tr7-fXxatsj; 
tf/*fc»i?Li&Si«:0Wfl-*-Si&£li, fc*7^X;*jg© 

7r!)7A 7 l'U^t>7 -< * (B.adolescentis) g 
fcj:tffc*7w K'<7r!) 9 A oy7*A (B. longum) S 

[0017] ifc, r7<fX*B-fr?lKS©4**«»( 
icii, $t©fe(;i7$ygKv<y hrygK>!)**7 7f> 
^©t-^5>«^ST'fc5ri:^t>ixTfc'p. Lfc 
^oT, *©£ 547 5 /l«»ir* 5 >****«©» 



Slt^ffiiiSJIr^-t-SlcSfcoTIS, £4#ft©« 
«K#fc$laECT*©|&44fcaS8R-t- 

5t«t^„ sfc, ^^©BWfflejimffiiii^jii. t 

[00 18] 

esjt©%ii-r-<Taft%ic j; 5„ 

[0 0 19] «Hil0iJ 1» fitS/Mc77-r4 k g£/k 

7^-7 (*#6 0%) 5kg|il*l oy yhfrZMZ-X 
%%\m£Ltz'&, *- h7^-7'(CTl 20<C, 2. 
l^ET'l 0£HflO*MyiLfc. r©ffi©fig5 O'CIC 
Lfcg, ttttMfiS^/ilffX ( "t;U7-t't;XAR 
S" lir^A'httK) SrlOg (*W 7— tf £ LT 8 

3, OOOunits) iPxT, 5 0°CT*1 O^IWRlSe?* 

(10,0000 ^lOWffofcf, ±f»^^i$3$ 
ftjiL-C8|[fett**6 3 2 g («h*7X-7|c*f1-5 
<X*=1 5. 8%) 

[0020] ^<nW&mm*v>*W&T7Vj**s7 

V-^W^Ir, TAR 10, BHATTP>©*& [Biochem. Biophy 
s.Acta. 222(1970), P 339-347]|C<}; <9SJ^Lfcir Z.h 6 
6. 7%T*fcofc„ *fc, Iftl£ftftftro5%*«%frfll 

^SrSi^fct^^, Hilc*1-iio9*S»dS5 000 

[002 1] HPLCft^# 
aAi:20W^P!) -7 Vfr 

■hyK-.yiVYy/^ Kny^250(Ultrahydrogel 250) 

a g-7ot: 

[0 0 2 2] 5tC, ^SIM2lJ©h!)7/^n 
ftgflcj; 9 1 0 0*C-C2l*Wao*»»LT-tOlllrit«fSr 

0: 3 2ffcofe, ±BTfl»fc*fgtH»tt«TttfflL-C, 
©^mtrTIE©* 1 lc^1" 0 

[0023] iiaaiigfl^^ 

^XhV • 4—* V • 7 4 fry 4 7. (Pepton- Yeast -F 
ildes: PYF) JgJfcl£ % ±e-C8fc*B«J«&«r 0. 
5%lc/f 5i :Mt-h?l'-7't-ll 
5t:-e2 0^ia«gte8LT, «^«ffl«J&S:«ftfla 
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SLfc. • Hf rs (Eggerth-Gagno 

n; EG) ***Jfi*«»fifflt Lt\ *©#*KTE 

-f* (Eggerth— Gagnon— Fildes ; EGF) tgtfelCg"]* 
(C^atT, 3 7°CT*1~2 B^^-/U|7-^i£?rffl^ 

9J* i:«H, 7 p RII*ae*«:fTofclHc#««i© p 
H£j|J£LT, ««*r8aiLTV^ftv^B!i:OpH03l 

[0 0 2 4] W ^ S j 
- • • • p H©^0. 5*S§ 
W • • • pH©H^0. 5~ 1. 0 
+ • • • pH©H*5l. 0~1. 5 
++ • • • pH©H^l. sz.*)-k 

[0025] tit, mmxa.*v y 

Bg63-16532 5 ^#(C|H«§tlTV^-57K^tt^ 
(B) Srffl^T, ±E<!:|5j1St-LTB§rt» 

SfHfcWfcBfcfcfrofc. *©£££* i tcTP-f. 

x% 77^ =mt LxnmiMum*&VM<o* 

4 LTIi7 7 t'-«c5££*iJl©# y h d * 
-x (B) tLTtt, KTKJ;9i?MLfc>b©£ffifflL 



[0 0 2 6] mm± E* !> ^M©SM : #^f**p D pX 
*«5t£tt»©*5:d-!J =**3 0 g£2 0 0 $ y y 7 K 

^©*e*ts*»Lfcft, 1 5 y y y ^/^©jsfti-cs 

tt$#7A (tt@2. 64cm, fj45cm; #/U=f 

<^x\ i o^*%^^ y -/us: 5 5 y y -y h/u/#©fit 

ST-^LT, i|MfS:l3J:tf2*iil:8ffl£-e:fc. fcfc, 

y y h^/^©8Ea-cSfW$-&fc. r©^2©^tt)^4- 

KlL«ItP^fc r©»»*a*y=i" 

[00 2 7] TkiSti^S-trA'a-X (B) ©19» : Mb 

1 3 0 * h n - 7 /ftX* 1 8 l$Pflttffi Ltz 0 Z ©ftOin$ 
SriS^KftHlLT (3 0 0 0 r pm, 1 OftH) ?iS 

fcfc, K^jta-ettttL, ±*t©^4teft©;<*/-/w 

«Ufc«, *fift*L-C^SiM'H-;* (B) ©$*6 
g tr#fc„ 

[0 0 2 8] 

1*1] 
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m 


m 


JCBXIi 
ATCCS^- 


A 


f it 

D 


C 


J @ 

D 


1 

E 


Bifidobacterium bifidum 


(JCB 1254) 












B. 


infant is 


(JCB 1222) 


W 


44 


44 


W 


— 


B. 


breve 


(JCB 1192) 


W 


++ 


44 


w 




B. 


adolescent is 


(JCB 7046) 


44 


44 


44 


w 


— 


B. 


longum 


(JCB 1217) 




++ 


44 


w 


— 


Lactobacillus 


acidophilus 


(JCB 1132) 


+ 


44 





w 


— 


L. 


salivarius 


(JCB 1231) 


+ 


44 


44 


w 




Bacteroides 


f rag i lis 


(ATCC 23745) 


— 


44 


44 


— * 




B. thetaiotaomicrom 


(JCB 5827) 


W 


+ 


w 






B. 


vulgatus 


(JCB 5826) 


w 


+4 


44 


— 


— 


B. 


distasomis 


(JCB 5825) 


w 


W 


+ 


. — 


— 


Uitsuokcila 


multiacidus 


(JCB 2055) 


w 


44 


44 


w 


— 


CloslridJun 


ramosun 


(JCB 1298) 


— 


+ 


— 


w 


— 


C 


perfringens 


(JCB 1290) 


— 


W 


w 


— 


— 


Eubacteri un 


aerofaciens 


(ATCC 25986) 


w 


44 


— 


— . 




E. 


limosua 


(JCB 6421) 












Peptoslreptococcus anaerobius 


(ATCC 27337) 












Enlerococcus faicalis 


(JCB 5803) 












Esherichia coli 




(JCB 1649) 













C:Wtt*S*'J=f«l\ 

E :4$gf1HB63-165325^©^ 5 -fe^P 

[0 0 2 9] ±K*1 «SO*gtt77 

t>4*fcj*A©»rtfc£S+ar7*X;*B<b*¥*i&* 

5t*7^ K/<^T!) £A 7K^t'/T^ (B.adoles 
centis) &£W7J KV^Ti) »A a>^A (B. lo 

*, * UTteolMBK J: oTttffft *Hftv^»*fcl4fll 



X(B) 

m^t. ic*sit^st^D-^ (b) ttt-7^x 

['0 0 3 01 «HJ60iJ 2» 

m Srffiffl utts©« 2 ic*i-a«4:Wi-5 3 mm<r> 

lO 0 3 1 1 
1*21 
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Hfl 1 


mn2 

(ttfl%) 


(Sfi%) 




23.0 


23.0 


23.0 




61.7 


59.2 


56.7 




5.0 


5.0 


5.0 




— 


2.5 


r* A 

5.0 




0.3 


0.3 


0.3 




1.0 


1.0 


1.0 




4.0 


4.0 


4.0 




5.0 


5.0 


5.0 


& II- 


100.0 


100.0 


100.0 



[0 0 3 21 3®ffi<D<}J h*5m£imt 

ft»U *JR* [!)>»^y77- (pH7.2) t-» 
55£0. l%K£5.fc5tdlll*.fct>©] Jrffl^tfRL* 



[0 0 3 31 
1*31 







mm 






Esherichia coli 


\m 


MV . 


IB 


TATAC^f&M6 


Strcptcoccus 


im 


MV 


2B 


m ± 


Enterococcus 


m 


. Jt 




1*1 ± 


Staphylococcus 


m 


± 




Trypticase soy fS!ti&%%%)& 




im 




10 




Bifidobacterium 


»»" 


37^C 


3B 


NRGTS^lt 


Bacleroideceae 


»» n 


37°C 


30 




Lactobacillus 


Mum*' 


37"C 


2B 


Neomycin Nagler^lgll 


Clostridium 




37T: 


3B 


b imwm 






37°C 


30 






HSR" 


37t: 


3B 



i) xi—a,*j * -*®m l-c > -Mkxwmi + io%co 2 d&© 



[0 0 3 41 WI§fiS$i£&7kT'#!§RL;fc&, T 

fti 0HrT p H©ai££ff ot 5 E<o¥*9tt£&o;fc 0 

[0 0 3 5] ^^P-7F^77^-&Mtt 
$fcbl§:;!k3f3&&ttJ2& (Flame ionization detector) (F 
ID) 



*7A:Unisole F — 2 0 0 (SlS 3 mm, I^2m) 
fi * : 1 4 6*C 

[0 0 3 6] 
[114] 
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1 ift 
Jf» 1 wr 


^2 It 




& m ® n 




£3*4 2 






(0%) 


(2. 5%) 


(5%) 








Esherichia coli 


6. 3±0.4 e 


6.7+0. r 


5 0±0. 5 e< * 


Streptcoccus 


6. 8±0.4* 


6 8+0 2* 




Enterococcus 


5.8+0.7 


6. 0±1. 0 


5. 6±0.8 


Staphylococcus 


4.6±0.5 


4. 5±0. 3 


3. 7±1. 1 


Lactobacillus 


7. 7±0. 5 


8. 1±1. 2 


7. 9±0. 9 


Bifidobacteriun 


7. 3±0.6" 1 


8.7±1.2* 


9.7+0.4 d 


Bacteroideceae 


9.8±G.l 


9. 8±0. 2 


9. 8±0. 1 


An. G(+) cuccus" 


8. 3(3) S) 


8. 8(1) 


8. 8(1) 


Clostridium 


8.7+0.2(4) 


8 9±0 4(5) 


8 8±0 7(2) 










46.7±4.5 kd 


62. 7±11 3 b 


74. 5 ±8. 8 d 




12.2±1.2 4 


18 9±2 7 d 


20. 2±1. 4 d 




0.8±0. 1* 




U. O-J-U. 1 




9. 7±2. 0* 


Q fi-f-9 9 b 
a. D-i-Z. £ 






0.6+0. l k 


0. 6+0. 2 






1.0+0.0 


0. 9±0. 1 


0. 9+0. 1 


& ii 


70.9±7.r d 


93. 2±12.9 C 


103.3±9.4* 


l) »^tt^7A|®tt©3 







2) mm 

a: 0.05. b:0.02. c:0.01. d : O.QOiU^JVXmbW^lSiK^M^*} 

[0 0 3 7] I CR-??*T'liT!e<Dg5(C*1- [*5] 

I00 3 8] 
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i&mm n 


Ml 


mn2 






(0%) 


(2. 5%) 


(5%) 








Esherichia coli 


5.4+0.7" 


5.0±0.3 


4.6+0. 3' 


Strep tcaccus 


5. 3+1.1" 


4.4+0. 3 d 


0 


Enterococcus 


5.4±0.8 


5. 5±0. 8 


5.5+0.5 


Staphylococcus 


4. 2±0. 7 


3.5+2.1 


3.4+1.9 


Lactobacillus 


8. 0±0. 7 


8. 7+0. 5 


8. 4+0. 6 


Bifidobacterium 


9. 1±0. 2-** 


9. 7±0. 5" 


10.0+0. 2" 


Bacteroideceae 


9.4+0.4 


9.5+0.3 


9.4+0.2 


An. G( + ) cuccus" 


9. 5±0. 5 


9. 5+0. 3 


9.6+0.3 










25. 7+1.4" 


33.1+7.2* 


51.3±8.6 ,d 




5.5±1.3 e 


7 A + 4 ) 1 






0.7+0.1'" 


0.4+0. l c 


0.3±0.1 d 


ss m 


4.8+1.0" 


7.3+3.4 


16. 3+5. 2 d 




0. 7+0. 1"" 


0.5+0.2" 


0.4+0.1" 


£ 3 H* 


0. 7±0. 1 


0.6+0.2 


0.8+0.2 


& II- 


38. 2±3. 3" 


49. 3+10. 9 e 


78.9±12.5 cd 


PH 


7. 7+0.2' 


7.5+0. 2 C 


7.1+0.2'" 


1) iitmt'iir^Alltko^y^xWhx hU^hnv 





2) UttP* 

a: 0.05, b:0.02, c:0.01. d : 0. 001 l/^/PTr|n| bflreifflfcWjftg* (5 



[0 0 3 9] 140^?), !M**--7y hfcffll^ 

7 ^ztfi-t z>m& 2 tsavm® 3 £&gs Ltzm 2m t 

% 3 $T*I±, K*8ftt77 tV *->7 yfc^iftV** 
V * * ®*5 «fc V* 9 7 A n 3 y * 2 #T-|4it* 

[0 0 4 Ol J!lC*5 0jS**»b, ICRv^X^ 
i lilSI^ t45 r k &frt>Z. 

[oo4i] mm 3 )> *%wnm&7 



'sjy ffl-<5tz#>\^ *M>2 1~2 3*©«t* 
SH5^7 A-f oKft 5 J; 5 IC 2 «fflK frfc o TSSi $ 

t>«a>ofc„ gftrntk ski Brag. gR2 9fflft:i3 

£TJ«J&'pJhiaraftfcffi«:g]&L--(\ #SffiBI'fc(t 
5-ASfc 9 (g) ^it/flg^pH^iBJ^ 

[0 0 4 2] £fc, ftfflibcD^fe [(l)Mitsuoka, T. , 
K. Ohno, Y. Benno, K. Suzuki, and K. Nanba. 1976. 
Die Faekalflora bei Menschen. Zentralbl. Bakterio 
1. Hyg., I. Abt. Orig. A234: 219-233 Jo itf( 2)Mit 
suoka, T. , T. Sega, and S. Yamamoto. 1965. Eine ver 
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besserte Methodik der qualitativen und quantitativ 
en Analyse der Darmflora von Menschen und Tieren. 
Zentralbl. Bakteriol. Hyg. , I. Abt. Orig. A195:455~ 
469] IcSpjj&LTfiroJIrtH, 7y*=.7m&i6lTf 

JBBScS^ (Bit®, 7iy-yK *u/-vk 

KJ^H^fc. TIB©* 6 fc^t. 

[0 0 4 3] g<P*4>S*iP«fr : ff 1 g*r^»fi*L 
-CJS^fcir-a-fcltffU 10mmHggT©gET 
IC1 0 5°CCD)a^T'6B*P B mjSLT, 
«£UT, Lxz<n$m (%) 

[0044] mftmmnmiE -.imLtzmi g mmL 

■Ctt*>lc«fttt*3R»9 $ y !J y h^fcAHfcWKfffc 

ftLfcft* !> y h^£$&LT±Eili3C# 

$$9 5 !) y y h**A*ufc9J©ttfMf K#LT*iSft 

o'0t«*iLfc*«riaLfc. £5tt£ffl¥&9a& 

£*£±£TiISL;MS©tf 0 5 $ 9 y y 

M£Kgt#*T'fi&LT3 7°CT'7 2*W*#Lfc. £ 
fc, »Mtt®ffl¥S«5*>(7)DHL»^*i:TS«3^ 
3 7°CX'2 4«Fra»S«flLfc. BlJ©#fj,tt 



EESftiftSSiVPNACatttt. 3 7 < CT*7 2^» 

<Otffl^icT«^*tfc 0 ^W^CO^tUcDltSlipa 
red-ttt£tJ:9frofc. 
[0 0 4 5] &$><D7y*~7Mff<Dmi£ : \?-*-\Z. 
«!0. 5gSr»ftU itit«*SrJ!ni^.Ttt*Sr5 0 5 
y y y F*fc#RLTlN ^tty-^Mt'pH^l 
2fcJWEL«MMI£Lfc«, HgtSTV^^^A^ 

*y&Mfetxmi gtcr^ri (ng) t*hl 
fc. 

[0 0 4 6] gfr(P)Bttg4MMFiP»lfr : t^g77^ 
pH8~9fclW^fcf|;WII*IW*fTofc. rtgB 

tx p -> c y 7°n tvu7 1 y -a^uu* 5 o ^ y 
»J£*U Sigat!)©! (n) -entfc. 

[00 4 7] 
[*6] 
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mmm mm mm mmmt 
imm 2mm. imm. 





99.4±34.8 


107. 3± 37. 5 


106.6±21.7 


95.3±8.6 


#<D D I I 


6. 5± 0. 3 


6.3± 0.5 


6.2± 0.3 


6. 4 ±0.3 




74. 1± 2.1 


75. 1± 3. 1 


76. 5± 4.2 


74.5±2.6 














11* v -* 09 *A 


10. 


97+0 16 


10 88+0 30 

X l/i VV W » WW 


10 78±0. 32 


11.03±0. 12 


Bifidobacteria 


9. 


TO — U. 6U 


10 40±0 30 


10 19+0.30 


10. 03+0. 14 


Bacteroideceae 


10. 


fi7±ft 70 


10. 51 ±0. 33 

J Wt w»~*-v. WW 


10. 56±0. 34 


10. 84 ±0. 16 


Eubacteria 


10. 


00±0. 31 


9 88±0 22 


9.61±0. 59 


9. 98 ±0.33 


reptococcaceae 


9. 


50±0 B2 


9.41+0.41 


9 29 ±0.43 


9. 59 ±0.24 


■egasphaerae 


8. 


7R±D 3B 

IW-*-W» Ww 


8 10±0 66 

w» jtv- 1 -*/. ww 


9. 30 


9.31±0. 18 


Curved rods 


8. 


73±0 Gl 


9. 00 


8. 30 


8. 94±0. 58 


Veillonellae 


6. 


111- 1 -!/. L»W 






6. 36+1.39 


Clostridia Lecithinase(+) 4. 


68±1 30 


4 02+1 46 


4. 91 ±1.34 


5. 13±1. 77 


Clostridia I-ecithinase(- 


) 8. 


98±0 49 

\JKJ — *— w* . ty 


8. 63±0.41 


8. 92 ±0. 64 


9. 33±0.35 


Lactobacilli 


5. 


4R+1 66 


6. 69 ±1.44 


5.30±1.96 


7. 17±1.88 


Entcrobacteriaceae 


8. 


ll-J-U. J*/ 


7. 56 ±0. 86 


7. 81 ±1.03 


8. 77±1.20 


Pseudononads 


3. 


OiF- 2 - U. IHJ 


3.13 


2. 98 ±0. 48 


3. 33+0.78 


Streptococci 


7. 


01 — 1. 41 


8 54 + 1 09 

w. VI — A- wv 


7. 82±1. 17 


8 39 + 0.93 


Staphylococci 


3. 


00 U. If 


3 76±0 55 

W. IW^Vt WW 


3 25+0 64 


4. 40±1. 46 


Bacilli 


3. 


4Q+0 Q9 


5 25±1 48 


4 35+1 39 


4 06±1 59 

WW ™~ WW 


Yeasts 


2. 


95±l. 13 




3 29+0 57 

O. tit* — U. u 1 


3 07+0 44 


Holds 


2. 


60 


9 in 


2 30 


2 54 


MrhTy*^T«K((.g/g) 


311. 


55+132.40 


on 1 ! 0S+81 21 

«Udi V*/ — U*» u> 


1Q9 70±59 14 


299 00±129 42 

Wui Wv*" \u*jt m u 
















6. 


91± 2.32 


4.93± 2.16 


3.66± 2.66 


6.74± 1.33 




28. 


34+12.93 


14.43± 6.56 


14.66± 8.45 


21.01± 9.13 




40. 


02 ±23. 20 


33.88 +25.26 


35.93 +25.64 


48.48+31.61 


X-f A/7 * J -As 


4. 


95± 6.18 


3.00± 2.77 


2.87± 1.80 


5.57± 5.56 




25. 


18±13.61 


15.71± 5.69 


14.66± 7.83 


31.80±18. 06 




9. 


43± 5.32 


8.27± 8.52 


3.02+ 2.00 


17. 81 + 14.61 



[0 0 4 8] ±E*6©»*d»6>, **BJW7K^i±T7 

»rtlrffl*-e*)5if7^x^*«)i|i«tas«6iisn, 1.0 



8 0%icjfi<5< #«**st|MiPt5r tlr^LT 

*>"3, rror ir^t>**W©*^tt77tf /^>7Vil 
Urt co^ffi «r f 7 -f X* S ft i'co Wffl S oiffit C#fU ft 

[0 0 4 9] 

*©75f/*i/?v^**BS{t4:*Ol¥STI-jaSl 0 

0-145^ mjji~4%i±x-DmM®uz'&s mn 

1 5 0 0~7 0 0 0©*?m£77fcV*v'7 
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7-f K/^f D'JA TK^tyf^ ( B. adolescent 
is) )$£Xf¥7 4 -V'Wr x ) !)Any^A ( B. longum ) 



(5l)Int.ci. s K9J£^ iTrtSaS^- FI Sff^SM 
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